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PREFACE 

T h i s  r e p o r t  covers t h e  pe r iod  extending 

from January 1,1991 through June,30,1991. During t h i s  

per iod t h e  fol lowing t o p i c s  r e l a t i n g  t o  v e r t e b r a t e  

p e s t  were s tudied:  

1. Development of methods f o r  e s t ima t ing  
t h e  r e l a t i v e  d e n s i t i e s  of porcupine 
populations.  

2 . Assessment of sparrow(Passer s p e c i e s )  
damage t o  c e r e a l  crops i n  c e n t r a l  
Pun jab. 

3. Development of rodent  c o n t r o l  s t r a t e g i e s  
i n  an experimental  a r e a  under a wheat - 
sugarcane - fodder  cropping p a t t e r n .  

4. S tud ies  on floclc composition, f l o c k  
formation,  foraging  and feeding  
h a b i t s  sparrows ( p a s s e r  spec ies )  
i n  c e n t r a l  Punjab. 

Work on t h e  c o n t r o l  of r a t s  and mice i n  farm 

houses could n o t  be i n i t i a t e d  due t o  non-ava i l ab i l i ty  of a 

post-graduate s tudent .  Work on t h i s  p a r t  of t h e  p r o j e c t  

is  hoped t o  s t a r t  a s  soon a s  a . s u i t a b l e  s tuden t  is  ava i l ab le .  

By t h e  t ime of wr i t ing  t h i s  r e p o r t  24 M.Sc., 

six M.Phil., and one Ph.D. s tuden t s  of t h e  Department of 



Zoology & F i s h e r i e s ,  Universi ty  of Agricul ture ,Faisalabad 

have benefi ted from t h i s  p r o j e c t  on Vertebrate  P e s t  

Control. Both the  research  and teaching c a p a b i l i t i e s  of 

the  Department of Zoology & F i s h e r i e s  has  g r e a t l y  

1 improved i n  r ecen t  yea r s  a s  a  r e s u l t  of the  above 
- b, 

cooperative research  p r o j e c t  on v e r t e b r a t e  pes t .  We a r e  

g r e a t l y  indebted t o  M r .  Joe E. Brooks (former Team Leader) 

and M r .  Ejaz Ahmad (p resen t  Team Leader) f o r  t h e i r  

guidance, cooperation, and support. We a r e  coficlent t h a t  

the  q u a l i t y  of our  research  w i l l  r e g i s t e r  f u r t h e r  

improvement i n  days t o  come. 

DR. AKBAR ALI KHAN 
Co-Principal I n v e s t i g a t o r  DR. MIRZA AZHAR BEG 

P r i n c i p a l  I n v e s t i g a t o r  
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T a b l e  o f  c o n t e n t s  

1. B i o l o g y  a n d  t a x o n o m i c  s t a t u s  o f  l i t t l e  I n d i a n  

f i e l d  mouse i n  P u n j a b .  

2. Food h a b i t s  o t  B . r a t t u s  i n  F a i s i ~ l a b a d  C i t y .  

3 .  Food  h a b i t s  o f  t h e  i n d o o r  s e g m e n t s  o f  h o u s e  

mouse p o p u l a t i o n .  

4. C o n t r o l l i n g  r a t s  a n d  m i c e  i n  f a r m l a n d s  w i t h  

W h e a t - S u g a r c a n e - F o d d e r  p a t t e r n  o f  c r o p p i n g .  

5 .  R e l a t i v e  d e n s i t y  a n d  c o n t r o l  o f  I n d i a n  c r e s t e d  

p o r c u p i n e  ( l 4 y s t r i x  j n d i c a )  i n  c e n t r a l  P u n j a b .  

6. S t u d i e s  o n  t l o c k  c o m p o s i t i o n ,  f l o c k  f o r n ~ a t i o n  

a n d  f o r a g i n g  a n d  f e e d i n g  h a b i t s  o f  s p a t - r o w  

( P a s s e r  s p p . )  i n  c e n t r a l  P u n j a b .  
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EZRC7tJEC,T TITLE : 

STUDENT : 

Name : 

Degree: 

Biology and Taxonomic S t a t u s  of 
l i t t l e  Ind ian  f i e l d  mouse i n  Punjab. 

Shahnaz Akhtar 

Ph.D. 

Vjrtuall-y nothing is  known of ind iv idua l  or" 

geographic v a r i a t i o n s ,  ecol-ogy, and reproduct ive  biology of 

t h e  l i t t l e  f i e l d  mice of t h e  c e n t r a l  Punjab. To i n v e s t i g a t e ,  

t h e  s p e c i f i c  s t a t u s  of t h e s e  mice, e x t e r n a l  body, s k u l l  and 

bacular  v a r i a t i o n s  were s tud ied  under t h e  hypothesis  t h a t  

two o r  more independent t axa  c o n s t i t u t e d  t h e  booduga dunni 

complex of t h e  l i t t l e  f i e l d  mice i n  Punjab (pal t is tan) .  

I n t u i t i v e l y ,  i f  two o r  more idependent taxa were represented  

i n  t h i s  complex, t h e r e  must be morphological, eco log ica l  and 

reproduct ive  d i f f e r e n c e s  by which t h e i r  i nd iv idua l  recognized 

t h e i r  own kin3 arid achieved spec ie s  i s o l a t i o n .  

OBJECTIYLS : 

The o b j e c t i v e s  of t h i s  s tudy  or2re aimed a t  - 
Examining the  e x t e r n a l  body, and s k u l l  
ch?.racter-s of t h e  mice of booduga / dunni 
complex a s  a  means of determining i t s  taxononlic 
s ta t i r s .  P.nalysis of bacular  v a r i a t i o n s  was 
used t o  supplement t h i s  e f f o r t .  

E luc ida t ing  t h e  fir?.a p a t t e r n  of microhabi te t  
d i s t r u b u t i o n  of t h e  mice. 

3 .  Describing some reproduct ive  and demographic 
parameters of t h e  mice. 

BEST AVAJUBLE DOCUMENT 



A t o t a l  of 426 specimens of t h e  mice of 

!.I. booduga complex w a s  snap-trapped from flovember 1986 thrcugh - 
December, 1988 from f o u r  d i s t r i c t s  of c e n t r a l  ~un jab (Pak i s t a r1 ) .  

1 .  The c h a r a c t e r s  of t h e  f u r ,  shape of t h e  f i r s t  upper  molar(^ ) "  

and t h e  upper i n c i s o r s  were recorded f o r  t h e s e  specimens. 
.- r ' r imari ly ,  on t h e  b a s i s  of t h e  co lour  of t h e  b e l l y  f u r ,  t h e s e  

specimens were segrega ted  i n t o  t h r e e  forms. 

I n  mice wi th  pure  whi te  ventrum (PW) t h e  
1 dorsum was g rey i sh  brown, M was v a r i a b l e  i n  shape and t h e  

upper i n c i s o r s  were g e n e r a l l y  curved. The mice having whi te  

v e n t r a l  f u r  wi th  grey bases  (GW) had l i g h t  brcwn grey dorsum, 

v a r i a b l e  MI shape and g e n e r a l l y  s t r a i g h t e r  upper i n c i s o r s .  

The mice wi th  l i g h t  g rey  b e l l i e s  (LG) had brownish g rey ,  backs, 
I s l e n d e r  M , and g e n e r a l l y  s t r a i g h t e r  upper i n c i s o r s .  

Morphometric r e l a t i o n a l i i p s  of t k e  PW, GW, and 

LG f o r m  of t h e  mice were examined us ing  d i sc r iminan t  a n a l y s i s  

of bcdy 2nd s k u l l  c h a r a c t e r s  on t h r e e  s e t s  of samples. One 

way a n a l y s i s  of v a r i a n c e  and 13uncan1s Mul t ip l e  Range T e s t  

revea led  t h a t  head and body l e n g t h  (HBL),  e a r  l e n g t h  ( E ) ,  

t a i l  l e n g t h  (TV) ,  T V / ~ I B L ,  and' r o s t r a 1  l e n g t h  (RL) d i sc r imina t ed  

t h e  LS mice from PW and GW forms i n  a l l  t h e  t h r e e  t r ia l s .  Only 

i n t e r - o r b i t a l  b read th  (IoB) appeared t o  be impor tan t  i n  

s epa ra t ing  PW from GW mice. 
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The h i t  r a t i o  o r  t h e  c l a s s i f i c a t i o n  accuracy 

w:~:;  :;IJ 11:; I.:J~I L i : ~ l l y  h igher  than the  maximum chance c r i t e r i o n  

i n  a l l  t h r  t h r e e  t r i a l s .  This ind ica ted  t h a t  t h e  d iscr iminant  

model was v a l i d .  

The Mahalanobis d i s t a n c e  ana lyses  suggested $ ,  

\ 

t h a t  t h e  cen t ro ids  of LG mice, l o c a t e d  i n  t h e  reduced 
t '# 

discr iminant  space,  were a t  much g r e a t e r  d i s t ances  ( i n  a l l  

t h e  t h r e e  t r i a l s )  from PW and GW, whereas, t h e  d i s t a n c e s  

between PW and GW were inva r i ab ly  much l e s s e r  (F igure  1 a ,  

b, and c  ). 

Discriminant ana lys i s  revea led  t h a t  body 

weight, HBL, E,  TV/HBL, and !?L were important  i n  d iscr iminat ing  

LG mice from PIJ a.nd GW mice. 'Jpper molar row l eng th  (NRL), 

hindfoot  l eng th  (HF), and IOE were ' important i n  d i sc r imina t ing  

between ?W and GW. The LG mice weighed heav ie r ,  measured 

longer  i n  HBL, had s h o r t e r  t a i l  and longer  r-strum t h m  

those of  PW and GW mice. The MRL and HF of Gfi' averaged longer ,  

while I O B  averaged narrow than  t h a t  of t h e  PW mice. 

Bacular C h a r a c t e r i s t i c s  

The shape, seven l i n e a r  measurements, and 

f i v e  ind ices  of t h e  bacula of PW, GW, and LC msles were 

compared. I n  PK t h e   proximal^ baculum had a pear  shaped base 

which o f t e n  tended t o  be r ec tangu la r  i n  shape. The bas? of 

t h e  b a c ~ l a  of GW males were l a r g e l y  squar i sh  i n  shape; i n  
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some specimens the  base tended -to be p e a r  shaped. The bases 

of t h e  bacula of t h e  LG males were g e n e r a l l y  conoid. The 

d i s t a l  bacula of t h e  PW and G1.q were deeply c l e f t e d  a s  compared 

t o  t h a t  of t h e  bacula of LPG rr~ice ( ~ i g u r e s .  2 t o  3 ) .  

Age inf luenced  some of t h e  bacular  measurements. 
l4ence, the  mensural d a t a  on t h e  baculaof a d u l t s  and old z d u l t s  

were us(?rl separa-l;ely f o r  comparing t h e  bacula of t h e  t h r e e  

forms of mice. The means of f o u r  v a r i a b l e s  , nemaly, t h e  l eng th  

of prcximal b a c ~ l u m ,  l a t e r a l  wid.th of t h e  base of t h e  proximal 

bsculum, dorso-ventral  h e i g h t  of base of proximal baculum 

1 and rninimum l a t e r a l  width 3f t h e  s h a f t  of t h e  proximal bacrllum 
I 

were s t a t i s t i c a l l y  d i f f e r e n t  ( p  . O 5 )  i n  both a d u l t s  a s  wel l  

a s  o l d  a d u l t s  of PW of t h e s e  two forms were a l s o  s t a t i s t i c a l l y  

d i f f e r e n t  . 
The l e n g t h ,  minimum l a t e r a l  width of s h a f t ,  

and s l e n d e r r e s s  of proximal bacula of both a d u l t  and o l d  a d u l t  

E'N males were sigri if  i c a n t l y  d i f f e r e n - t  from those  of L C  males. 

The l a t e r a l  width of t h e  base of proximal baculum, t o t a l  

b a c u l . ~ r  l eng th ,  ar-d l a t e r a l  width of d i s t a l  baculum of t h e  

e d u l t s  of PW mice were a l s o  s i g n i f i c a n t l y  d i f f e r e n t  from 

those of t h e  LG mice. The index of robus tness  of proximal 

baklilurn of o l d  a d u l t s  was a i s o  d i f f e r e n t  from t h a t  of t h e  

! 
LG mice. 

! 
I 
I 
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The bacula  of both t h e  a d u l t s  and o l d  a d u l t s  

of S'd males were s t a t i s t i c a l l y  d i f f e r e n t  from those  of LG 

males wi th  r e s p e c t  t o  t h e  minimum l a t e r a l  width of t h e  s h a f t ,  

and t h e  s lenderness  cf  t h e  proximal baculum. 

I 
The c o e f f i c i e n t  of vari?. t ion (CV)  value f o r  t h e  

var ious  bacu l s r  v a r i a b l e s  of t h e  t h r e e  forms of mice were . 
gene ra l ly  l a r g e r  than what has  been r e p o r t e d  i n  t h e  l i t e r a t u r e  

f o r  t h e  bacula of o t h e r  s p e c i e s  of small mammals. Large CV 

values  were r e l a t e d  n e i t h e r  t o  age n o r  t o  t h e  season of 

cap ture  of t h e  mice. 

The l e n g t h  of %he proximal baculum , head 

and body lerigth,  and s k u l l  l e n g t h  s h ~ w e d  al lometr ic ,  t r e n d  

i f i  a l l  t h e  t h r e e  forms of mice bu t  w i th  vary ing  i n t e n s i t y ;  

t h e  r e l a t i o n s h i p  being g e n e r a l l y  weak. 

Habi ta t  D i s t r i b u t i o n  

A number of mic rohab i t a t s  i n  t h e  croplands 

as wel l  as non-crop a r e a s  of c e n t r a l  Punjab were samplee 

f o r  t h e  mice using mouse t r a p s .  Snap t r a p p i n g  comprising 

of 7772 t r a p  n i g h t s  r e s u l t e d  i n  t h e  c a p t u r e  of 426 specimens 

of mice of - M. booduga complex arid 402 specimens of - M. musculus 

bac t r i anus  . 
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I n  i t s  d i s t r i b u t i o n  - M. m u s c ~ l u s  was found 

1.c~ 1,rt r~lor'c u t ~ i r l u i t o u ~  than  t h e  rnice of - M. booduga complex. 

The former i nhab i t ed  a l m o s t  a l l  t h e  sub -hab i t a t s  sampled 

i n  c rop lands ,  non-crop a r e a s ,  and misce l laneous  h a b i t a t s  . 
The mice of - M. booduga complex were r ep re sen ted  i n  a l l  t h e  

samples taken from d i f f e r e n t  sub -hab i t a t s  of t h e  croplands . '  

I n  non-crop a r e a s ,  however, t h e s e  mice were n o t  recorded 

frcm a l k a l i n e  t r a c t s ,  farm houses ,  and from t h e  v e g e t a t i o n  

b e l t s  f l a n k i n g  i r r i g a t i o i i  d i t c h e s .  

Tho mice of - M. booduga complex favoured sandy,  

and sandy-loam s o i l s  whi le  - M. musculus a t t a i n e d  g r e a t e r  abundance 

i n  loamy 2nd moistended s o i l  cond i t i ons .  

Both B1i and GW forms of mice of - M. booduga 
lli 
j l l  

complex had equa l ly  wide d i s t r i b u t i o n  ( i n  terms of t h e  k i n e s  
)j/ 

of t h e  h a b i t a t s  they a f f e c t e d )  bu t  t h e  former  w a s  r e l a t i v e l y  ' 

-1 . 
li more abundant. The PW mice were found t o  be more abundant 
,lt 
4 
I' ~ 

4 i than t h e  GW mice i n  t h e  c o t t o n ,  sugarcane,  fodde r ,  3nd 
I? 4 

I1 : 
1, 1 vege tab le  f i e l d s  a s  well a s  i n  t h e  orchards .  I n  t h e  wheat,  
1 i 
I!  

gram and p u l s e s  f i e l d s  t h e s e  two forms occur red  wi th  more 
1' 
li i 
1 

o r  l e s s  equa l  abl~ndance . Mice of t h e  LG f o r n  were recorded 
I i 
i; i from t h e  croplarids on ly  where they  were found i n  t h e  wheat,  
t i  

( i cottor_, graminoid fodde r ,  arid vegetab', c? f i e l d s  . 
1 :. 
I .  

I n  non-crop a r e a s  only  PW arid GW forms of 
I: 

miae were recorded.  I n  t h e  r i v e r i n e  t r a c t s ,  l a r g e  sc rub lands ,  
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and sandy uplands, PW mice were predominant. I n  none of t he  

rr(Jrl-cr.cJ1; k1:it~itatz GW ~ U I ' I I I  outnurr~bered the  Pld form. 

PW mice were most abundant i n  sandy s o i l s  

and l e a s t  abundant i n  loamy s o i l s .  The GW mice exhibi ted  

r e l a t i v e l y  high abundance i n  sandy-loamy s o i l s  a s  comiared 

t o  loamy, and sandy s o i l s .  The LG mice, which were n o t  

recorded from sandy s o i l s ,  exhib i ted  maximum abundance i n  . , 

hab i t a t s  having loamy s o i l s .  

I n  about 5376 of the  samples of mice of 

M. musculus anti M. booduga group only one forrn of mice was - - 
represented, i n  32% two forms were represer-ited, i n  13% of 

th ree  forms, and only i n  2% of the  samples! a l l  t h e  f ou r  

f o r m  of mice were represented. \ h e a t  and sugarcane f i e l d s  

located c lose  t o  non-crop a reas  exhibi ted  maximum d i v e r s i t y  

a s  a l l  the  f ou r  forms of mice were represent.ed i n  some of 

t he  samples taken from these  f i e l d s .  Occureence of t h r ee  

forms of mice i n  the  same sample was recorded both from t h e  

non-crop a reas  a s  well  a s  from croplands.  

Reproduction and Population S t ruc tu re  

The proport ion of r e p r 0 d u c t i v j . t ~  a c t i v e  

males i n  the  spr ing  and suquer samples of a l l  t h e  t h r ee  

forms of mice ranged from 9076 t o  100%. I n  t he  f a l l  (PW, 13.68%; 



lower. 

P reva l e r ce  o f  prc!gnancy i n  samples of a d u l t  

b:si femalc?s of t h e  t h r e e  forms of  mice ranged from 5876 t o  100% 
LI.* 
[: ; I 

! ,A .  i n  t h e  s p r i n g  samples and 56% t o  60% i n  t l le  summer samples. 

.;ti 1; I n  t h e  f a l l  (FW, 7%; GW, 9%; LG, 0%) and w i n  t . s r ( ~ ~ ,  20%; 

11 GW, 18%; LC, 0%) samples t h e  p r o p o r t i o n  of pregnant  females  

1 :J was much lower.  The annual  p reva lence  of pregnancy i n  PW 
isS' 

k >  1 

females was 38%, i n  GW 29%, and /+6% i n  t t e  L.G females  
i :< F' 
1. The females  of a l l  t h e  t h r e e  forms of mice 

ceased reproducing d u r i n g  t h e  c o l d e r  months of t h e  year .  

1' No pregnant  female of FW mice was cap tu red  from November 
I 

L 
15 through February 19 and of GW mice from October 6 

through February 21. I n  t h e  ca se  of LG mice pregnant  females  

1 were recorded n e i t h e r  i n  t h e  f a l l  nor  i n  t h e  w in t e r  samples. 
I 
il 

The s m a l l e s t  pregnant  f elr~ales of PW form 
It 

1: weighed 5.0 g and measured 58 mm i n  HBL, of GW form 7.0 g 
I! 

I* 
( 4  

and 62 m m ,  and of LG form 8 .4  g and 68 mm. The mean embryonic 
I 

# ; 
l i t t e r  s i z e  i n  PW mice was 5.37 - + 1.88 (SD) ( r ange  = 3-9; n=3O), 

~1~ 

i 
;;I! i n  GW mice, 3.86 + - 1.95 (SD) ( range  = 1-6; n=7) ,  and i n  LC - 

I 

L 
mice it was 7.20 1 1.69 (SD) ( range= 5-9; n=5) .  The mean 

i - 
! embryonic l i t t e r s  i n  PW and GW females  were n o t  d i f f e r e n t ,  

whereas t h o s e  of PW and LG females  ( t  = 2.045; p <  0.5;df=33) ,  
1. ' 
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and those of GW ar,d LG (t=3.113; p ( 0 . 2 ;  df='lO) were 

zl.:~ ti:; 1,ic;:jlly di f fe ren t .  

The sex r a t i o  (ma1e:female) i n  the trapped 

sample of PW mice was 1 : 10: 61 (p 4.005; n=246), i n  t he  

CLI mice it was 1:0:45 (p <.055; n=112), and 1:1:38 

(p < . lo; n=19) i n  the  LG mice. 

The proportion of young mice i n  the annual 

sample of PW mice was 8%, i n  the sample of GW mice 12%, 

and i n  t h a t  of LG mice it was 11%. 

CONCLUSIONS: 

Discriminant analyses revealed t h a t  body 

weight, HEL, E,  TV/HBL, and RL were important i n  

discrimina.ting LG mice from PW and GW mice. MRL, FE and 

103 were important i n  discriminating between PW and GW. 

The LG mice weighed heavier,  measured longer,  had shor ter  

t a i l ,  and longer rostrum than those of Phr and GW mice. 

The MRL and HF of GW averaged longer,  while I O B  averaged 

narrower than t h a t  of the  PW mice. Results  of the  above 

analysis supported separat ion of LG a s  an important species,  

but do not support separate spec i f ic  s t a t u s  f o r  PW and 

CW mice. 

The bacula of PW males were s ign i f ican t ly  

d i f fe ren t  from those of GW hales with respect  t o  four 

( o r  f i v e )  var iables ,  and from LG bacula with respect  t o  
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I 
tlwee ( o r  seven) v a r i a b l e s .  The bacula  of GW and LG males 

! 
v/r:r.r: r l r l  I, : ; r~  :; l , r 'or~gly  cliff creri t  f rorn each o t h e r  a s  only two 

i var i ab le s  of t h e  bacula of t h e s e  forms were s t a t i s t i c a l l y  

d i f f e r e n t .  On t h e  b a s i s  of t h e s e  f a c t s  it was concluded 

I t h a t  PI:/ mice were d i f f e r e n t  from both CW and LC mice.However, 

the  d i f f e r e c c e  between GW and LG mice was n o t  s t rong .  

t 
i A l l  t h e  specimens, of LG mice were recorded 

from croplands on ly ,  whereas, PW and GW mice occurred both 

i n  t h e  croplands a s  wel l  a s  i n  t h e  non-crop a reas .  The PW 

mice appeared t o  p r e f e r  sandy s o i l s ,  GW mice sandy-loamy 

s o i l s  and LG mice p r e f e r r e d  loamy s o i l s .  Thus, t h e  LG mice 

I appeared t o  be d i f f e r e n t  from t h e  o t h e r  two groups wi th  

h r e spec t  t o  vege ta t ion  cover and s o i l  type.  
L 
i 

6 The LC females  appeared t o  have a  breeding 
1g 

1: schedule d i f f e r e n t  from those  of t h e  .?':{ and GW femaies. 
$ 
1 Unlike t h e  PW and CW f e n a l e s  , t h e  former ceased breeding 
t 

i f o r  a  much longe r  pe r i cd  of time dur ing  t h e  co ld  months 
r 
a 

6 of f a l l  and win te r  seasons.  The LG mice a t t a i n e d  sexua l  

v' maturi ty  a t  a  much h ighe r  body weight (8.4 g)  and )lead 

Y' 
! an?. body l e n g t h  (58 111rn) a s  compared t o  t h e  PW (weight 5.0 g)  
i: 
L and HBL 58  mm) and GW (weight 7.0 g  and YBL 62 mm) t h e  

~t PW and GW females a t  s t a t i s t i c a l l y  l e v e l .  The sex r a t i o  i n  

trapped samples of PW and GW mice w a s  s i g n i f i c a n t l y  skewed i n  
1.) 

favcur  of t h e  males, whereas i n  t h e  sample of LG mice,femsles 
j 
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outliun~bered t i le  males.  A 1 3  t h e s e  f a c t s  p o i n t s  t o  t h e  f? .c t  

+,he, f. 1 .(; ~ I I  i.r:c: L I C Y * ~ :  r l i f  f w e n t  from PW and GW w$.th r e s p e c t  t o  

t h e i r  r ep roduc t i on  and s e x  r a t i o .  

The r e s u l t s  of  t h i s  s t u d y  i n d i c a t e  t h a t  LG 

mice a r e  m o r p h o l o ~ i c a l l y  d i s t i n c t  from PW and GW mice. 

3ased upon t h e  morphologica l  and e c o l o g i c a l  d a t a  t h e  

s p e c i f i c  s t s t u s  of LG mice shou ld  i d e n t i f y  w i t h  - M e  dunni  

and t h a t  of PW and GW w i t h  - M .  booduga, a s  a l l  t h e  a v a i l a b l e  

in fo rn ,a t ion  i n d i c a t e s  no c l e a r  separAt ion  of  t h e  l a t t e r  

two forms.  Add i t i ona l  m a t e r i a l s  and biochemical  and 

karyo- logics1  s t u d i e s  would be nece s sa ry  t o  e v a l u a t e  t h e i r  

r e l a t i o n s h i p s  adequa t e ly .  

I t  may be p o i n t e d  o u t  h e r e  t h a t  21 specimens 

of PW form ( s k i n s  2nd s k u l l s  of 15 specimens and s i x  w e t  

scecirnens) ,  n i n e  specimens of GW form ( s k i n s  and s k u l l s  of  

e i g h t  specimens and one wet specimens)  and 11 specimens of 

LG f ~ r m  ( s k i n s  and s k u l l s  of e i g h t  specimens and t h r e e  wet 

s9ecimcns) of mice were s e n t  t o  t h e  !4amma.11s S e c t i o n ,  

B r i t i s h  Museum, London f o r  i d e n t i f i c a t i o n .  Of t h e  21 

specirneris of PW mice, 18 were p o s i t i v e l y  i d e n t i f i e d  a s  

I(.  booduga, whereas, t h e  rema.inine; t h r e e  were su spec t ed  - 
t o  belong t o  t h i s  taxon.  P.1:l t h e  n i n e  specimefis of GI,/ 

mice were i d e n t i f i e d  a s  - M .  'dunni; i d e r L t i f y  of on ly  one c f  

t h e s e  specimerls was ques t i oned .  Of t h e  11 specimens of  LG 
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 nice, nil le  were  p o s i t i v e l y  i d e n t i f i e d  a s  - M.  aunni ,  one 

~ : r : ;  :;1)::1)f:(;I,(:(l -I,(, t,r2 - r4. r l ~ ~ r ~ r i i ,  ;)rid I;k~e remaining one 

specimen was suspected t o  be e i t h e r  - M .  dunni o r  M. c e r v i c o l o r .  - 

The above i d e n t i f i c a t i o n s  seem t o  i n d i c a t e  

t h a t  LG and SW mice a re  one and t h e  samc-l as a l l  t h e  

specimens of these  mice hsve been i d e n t i f i e d  a s  - M.durini 

(17 s ~ e c i m e n s )  or have heen suspected t o  belong t o  t h i s  

r ;~ec ie s ( th rec  s p ~ c i m e n s )  . The r e s u l t s  of t h e  p resen t  

study i n d i c a t e  t h a t  P'iY and GW mice a r e  c l o s e r  t o  each o t h e r  

th-jn they a r e  t o  t h e  LC mice. 
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a. Trial I 

-4  -3 -2  - I  0 I  2 3 4 

CAN I 

Figure 1 .  ( a ,  b ,  and c) P l o t  o f  i n d i v i d u a l  mice o f  t h e  
t h r e e  forms o f  M.booduga group a long t h e  t w o  
a x e s  o f  canonica l  d i s c r i m i n a n t  space .  F igures  
on l i n e s  i n d i c a t e  t h e  Mahalanobis d i s t a n c e  
from t h e  form c e n t r o i d s .  
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b e  Trial 11 

CAN I 
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c a  Trial XI1 

CAN I 
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lmm 

I 

Figure -2, A typical baculum of PW form:(a) dorsal, 
(b) ventral, and (c) lateral views. 
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l m m  

Figure 3 A typical baculum of GW form. (a) dorsal. 
(b) ventral. and (c) lateral views. 
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I 

I .  Figure 

1 

A typical baculum of LG form. (a) dorsal, 
(b) ventral, and (c) lateral views. 
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Name: 

Degree : 

INTROGUCTION: 

Food Habj 1;s of Rat tus  r a t t u s  
i n  b'aisalabad C- 

Munazza Jamil  

MePhil. 

I n  c e n t r a l  Punjab, the  house r a t ( ~ a t t u s  

r a t t u s )  a f f e c t s  a l l  s o r t s  of human h a b i t a t i o n s  v i z . ,  

crowded c i t i e s ,  towns, v i l l a g e s  and even t h e  farm houses 

located i n  the  croplands.  Recently at tempts  have been made 

f o r  estimating the  populat ion dens i ty  of t h e  r a t  i n  

d i f f e r e n t  types o f  r u r a l  and urban s t r u c t u r e s .  Alorigwith 

the dens i ty  da ta ,  information on the  food h a b i t s  of t h e  r a t  

will be instrumental  i n  assess ing  i t s  economic importance. 

Furthermore, adequate information on the  food and feeding 

hab i t s  of the  animals i s  v i t a l  t o  a  proper understanding 

of t h e i r  ecology, mode of l i f e ,  and indeed t h e i r  cont ro l .  

The p resen t  study was aimed a t  knowing about 

the  food h a b i t s  of t h e  house r a t s  l i v i n g  i n  some s e l e c t e d  

,* 
qE s t ruc tu res  i n  Faisalabad c i t y  v iz . ,  r e s i d e n t i a l  houses, g ra in  

shops, m e e t  shops, and grocery shops. 
i 
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I.Cr:c)I4PL0I :;I IMENTS : 

During t h e  per iod  extending from June,1989 

through May,1990, a t o t a l  of 425 specimens of t h e  house r a t  

( ~ a t t u s  r a t t u s )  was captured  from g r a i n  s l ~ o p s ,  r e s i d e n t i a l  

houses, sweet shops,  and grocery shops i n  Fa isa labad  c i t y .  

An a n a l y s i s  of stomach con ten t s  of 130 house 

r a t s  from t h e  g r a i n  shops revea led  presence of 19 food itsms 

 able 1 ) .  Among t h e s e  wheat was t h e  most i n t e n s i v e l y  consumed 

item; it cont r ibu ted  31.2% t o  t h e  t o t a l  d ry  weight of t h e  

contents .  Rice (14.90/6), gram (ILc.3%) and i n s e c t s  (10.8%) 

were the  o t h e r  important i tems of t h e  r a t ' s  d i e t .Un idcn t i f i ed  

p l an t  t i s s u e s  c o n s t i t u t e d  5.2% of t o t a l  d ry  weight and 

un iden t i f i ed  food ma t t e r s  c o n s t i t u t e d  3.9%. Miscel la~ieous 

items accounted f o r  6.576 of t o t a l  d ry  weight. 

A11 a n a l y s i s  of t h e  stomach con t sn t s  of 128 

r a t s  from r e s i d e n t i a l  houses showed t h a t  they drew nutr iment  

from 16 spec ie s  of p l a n t s  (Table I ) .  \b,%eat was most 

i n t ens ive ly  consumed i tem, a s  it c o n s t i t u t e d  33.3% of t o t a l  

dry weight. Rice (10.4%) gram (6.8"/:),  p u l s e s  (3.0%) maizc(2.5c//o 
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:p,i i n s e c t s  (8.6%) were among t h e  o t h e r  b e t t e r  consumed i tems. 

.. s i ~ n i f i c a n t  - p o r t i o n  (7.4%) of t h e  r a t s  d i e t  comprised of 

: ~ i s c e l l s n e o u s  items. 

Y From sweet shops 84 animals were cap vr'ed. A 

t o t a l  of 1 7  p l a n t s  food i tems were recorded from t h e i r  stomach 

r , o n t e n t s   a able 1 ) .  Of t h e s e ,  wheat c o n s t i t u t e d  24.276 of t h e  

t o t a l  dry weight of t h e  conten ts .  Rice (17.2%) , gram (10.2%), 

.l!-irl i n s e c t s  (11.5%) were t h e  o t h e r  major food i tems of t h e  

r a t .  ? u l s e s  (5.7%) and - T .  foenum (4.5%) were ea t en  n e i t h e r  

.:n i n t e n s i v e l y  nor  r e g u l a r l y .  A l l  o the r  p l a n t  foods were 

23ten m l y  spa r ing ly .  Unident i f ied  p l a n t  t i s s u e s ,  u n i d e n t i f i e d  

ZLJC i izems, arid miscellaneous items accounted f o r  9.60/c, 

; >. I;., and 3.8:/c, r e s p e c t i v e l y .  

From grocery shops 83 animals were captured.  

t h e  stomach conten ts  of t hese  specimens 1 8  spec ies  of 

.:l .:-,',s. were represented   a able I  ) . Wheat was i n t e n s i v e l y  

:?!?surr,c.d bu t  no t  so i n t e n s i v e l y  3s it was consumed by t h e  

r ' . b  of t h e  o t h e r  s t r u c t u r e s  as t h i s  g r a i n  accounted f o r  

2 : :  of t h e  d i e t  a g a i n s t  16.7% of r i c e .  Other sources ,  nqmely, 
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r:rrrrrl (5.QX) , r)ill:;e.~ ((27"L) , maize (1 .  I % ) ,  l i n e s e e d  (2.1%) , 

brass ica  (1.6%),  and f r u i t s  (1.1%) c o n t r i b u t e d  r e l a t i v e l y  

very l i t t l e  towards t h e  d i e t  of t h e  r a t .  I n s e c t s  (16.7%), 

un iden t i f i ed  p l a n t  t i s s u e s  (18.2%), unknown ma t t e r  (5.9%),  
31* 

and r n i s c e l l a ~ ~ e o u s  i t ems  ( 4 . 3 % )  t o g e t h e r  c o n t r i b u t e d  28.4% 

of t h e  t o t a l  weight of t h e  stomach con ten t s .  

Season-wise wheat was consumed most 

i n t e n s i v e l y  round t h e  yea r .  The second b e s t  consumed i tem 

was r i c e  which was a l s o  e a t e n  round t h e  y e a r  a t  a  more o r  

l e s s  uniform r a t e .  Next were i n s e c t s  which c o n s t i t u t e d  an 

imjo r t an t  p o r t i o n  of t h e  annual  d i e t  of t h e  r a t .  Gram seeds  

and u n i d e n t i f i e d  p l a n t  t i s s u e s  were t h e  o t h e r  s t a p l e s  of 

t he  r a t ' s  d i e t .  Food of unknown o r i g i n  and miscel laneous 

items were r e g u l a r l y  r e p r e s e n t e d  i n  t h e  s easona l  samples 

I 

of stomach con ten t s .  
t 

I I r r e s p e c t i v e  of t h e  season  and type  of t h e  

s t r u c t u r e ,  wheat was t h e  b e s t  consumed i t em a s  it accounted 

f o r  33.776 of t h e  t o t a l  d r y  weight of t h e  d i e t .  ~ice(15.60,6),  

i n s e c t s  (1  1.6%), u n i d e n t i f i e d  p l a n t  t i s s u e s  (9.3?6), and 
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cram (6.974) j o i n t l y  accounted f o r  43.4% of t h e  d i e t .  The 

remaining 22.9% of t h e  d i e t  was due t o  a v a r i e t y  of i t ems  

of 1;~hich p u l s e s  (2.9%),  maize (I.'?'%), and food m a t t e r s  of 

unkr,own n a t u r e  (4.074) were t h e  main components   able 2 ) .  

Berger-Parker Index was used t o  a s s e s s  

d i v e r s i t y  i n  t h e  d i e t  c f  t h e  r a t  ( ~ ~ b l e  3 j .  The summer and 

spr ing d i e t s  of ra t  were l e s s  v a r i e d  a s  compared t o  t h o s e  

of th2 f a l l  and w i n t e r  ones.  The r a t s  l i v i n g  i n  g r a i n  shops 

and houses tended t o  have more d i y e r s i f i e d  d i e t  than  t h o s e  

l i v i n g  i n  o t h e r  s t r u c t u r e s     able 4 ) .  

I n  g r a i n  shops,  r e s i d e n t i a l  houses ,  sweet  shop 

and grocery shop, c e r e a l s  and o t h e r  e a t a b l e s  c o n s t i t u t e d  6376, 

7696, 5@/0 of t h e  d i e t .  This  d a t a  i n  combination wi th  t h e  

information provided by o t h e r  workers,  on popula t ion  d e n s i t y  

and r a t e  of consumption of food by t h e  r a t  was used t o  

es t imate  t h e  q u a n t i t y  of c e r e a l s  t h e  r a t s  p lunder  i n  v s r i o u s  

types of s t r u c t u r e s  i n  Fa i sa l abad  c i t y .  

Ahmad - e t  - a l . (1988)  r e p o r t e d  t h a t  an average 

house r a t  e a t s  about  12.5 g of c e r e a l s  p e r  day. I n  t h e  g r a i n  



:Are[,::, r'c::: irlerr L j  :J L tloil:;~.::, :;wccI: 1;hop:; and g r o c e r i e s  of t h e  

present  s tudy a r e a s ,  c e r e a l s  e t c .  c o n s t i t u t e d  6376, 5956, 761'6, 

and 5056 of t h e  r a t ' s  d i e t .  I n  Table 5 i s  given t h e  e s t i m ~ t e  

of r a t  popula t ion  i n  each o f  t h e s e  s t r u c t u r e s .  From t h e  

above d a t a  on consumption r a t e  and popu la t i on  d e n s i t y  it was 

computed t h a t  t h e  r a t s  depr ived  an average  g r a i n  shop,  

r e s i d e n t i a l  houses,  sweet  shop and g roce ry  shop of 49 t o  72 

K&, 32 t o  37 Kg, 24-48 Kg, and 59 t o  73 Kg of c e r e a l s  p e r  

yea1 
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Annual ~ i e t  of the rat caught from different structures. 
~h~ figures in parentheses under each structure type are 
number of occulars examined. 

Z dry weight 
-----------------------------,---------- - 

 rain tiouses Sweet Grocery 
shops (1300) (1280) shops (840) shops (830) __________________ ---------- ----------- ----__--___ ----------- 

31.2 33.3 24.2 22.0 
14.9 10.4 17.2 16.7 
10.4 6.8 10.2 '3.8 
2.0 2.5 0.6 1.1 
2.0 3.0 5.7 2.7 - 3.0 1.3 0.5 - - - 0.5 - + - - 
1.3 0.6 + 0.5 
+ - + 2.2 
+ 1.2 1.0 + 
0.6 0.6 4.5 + 
2.0 0.6 0.6 1.6 
2.6 1.2 - 0.5 - 0.6 0.6 0.5 - - 0.6 0.5 - - . 
1.3 + 1.2 + 

- 

14.3 8.6 11.5 16.7 - - 0.6 - - 
3.9 3.0 6.4 5.9 
6.5 7.4 3.8 4.3 
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Table 2. The diet 
d i f  feren 

Fruits (seeds) 
Plant tissues 

Hiscellaneous 

f the city house rats captured from 
structures June 1989 through May, 1990 

Occulars 
(4250) --- - ------- - 
1852 
1015 
498 
119 
2 17 
68 
11 
3 

30 
23 
23 
83 
77 
74 
20 
16 
35 
46 
4 1 
5 

39 
625 

Frequency 
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~ ~ b l e  3 . .  Berger-Parker index of diversity in the seasonal samples 
of the contents of the contents of stomach of E. rattus 

food items 
CL__-----------__-____ 

Wheat 
Rice 
Cram 
Maize 
Pulses 
Millet 
Barley 
Oat 
Sorghum 
Linseed 
E. oleraceq 
Methi 
Brassica 
Sugar cane 
6 .  i!A&gg 

, L. sativum 
I Barseem 
1 Coriander 

Summer 
---------a 

7 9 8  
5  1 9  
2 5 4  

14  
1 3 5  

3 0  - 
27  
7 5  

2  
2 2  

1 
4 
4  
2 - 

2 0  - 

Fall Winter ----------- ----------- 
1 6 9 2  8 0 6  
1 3 4 7  6 8 5  

5 5 3  3 3 1  
1 0 9  8 6  
1 6 3  2 3 3  
1 0 6  2 8  

39 - - - 
3 5  7 9  

6  9  - - 
9  1 2  

8 9  8 6  
1 9  5 6  
7 5  - - 5 
11 3 
4  1 5 4  

Spring ---------- - 
8 8 5  
3 2 9  

9 4  
47 
5 2  - 
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Sonchus 1 2  37  1 2  - 
Coconut - 1 0  - . - 
Fruit seeds 17  3 0  57  5 0  
Plant tissues 374 1 6 5 0  4 0 9  84  
Insects 2 8 9  8  04 4 9 0  84  
Mammalian tissues 1 0  - - - 

t 

i 

; 

unknown 2 2 5  2 7 3  2 4 4  2 0 0  
Miscellaneous 7 2  4 4 0  1 6 8  4 0 0  

No. of food items (S) 2 2  2 2  2 0  17 
Total No. of food (N) 2 9 0 6  7 5 3 8  3 8 5 3  3 3 8 5  
Particles 
Maximum abundant 7 9 8  1 6 9 2  8 0 6  8 8 5  
food items (Nmax) 
Berger-Parker index 0 . 2 7 4  0 . 2 2 4  0 . 2 0 9  0 . 2 6 1  
d = Nmax /N 

l / d  3 . 6 4  4 . 4 6  4 . 7 8  3 . 8 2  



- 28 - 
~ ~ = ~ e r - P a r k e r  index of d i v e r s i t y  i n  t h e  c o n t o n t s  of stomach 
of ~ a t t u s i  r a t t u s  captured from d i f f e r e n t  h a b i t a t e s .  

 rain Iiouses Sweet Grocery 
shops  shops  shops  shops  _ _ _ _ _  _------- ---------- ----------- ----------- ----------- 

1281 1343 721 838 
904 523 743 709 
342 389 352 149 
28 77 61 90 
65 188 181 149 - 126 - - 38 - - - 39 

27 - - 
116 57 72 

6 - 53 

- 4 - 7 
22 - - 2 206 - 

107 169 34 
97 

44 
250 - 48 - 17 

- 48 4 1 - 5 4 - - 
- - 10 - 
56 33 13 50 

325 , 968 426 798 
660 - 475 - 362 422 

10 - 
225 370 126 219 
348 429 156 146 

3.73 4.14 4.78 4.56 



t tructura type Estimated NO. of rats/ Food grains consumed 
structure structurefyear (kg) 

_ow---------- ....................... ---_________.-_______ 

17-25* 49-72 

~ m i d e n t i a  1 houses 11-14* 32-37 

U.O~ shops 7-14** 24-48 

rocary shops 25-33** 59-78 
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PROJECT TITLE: 

STUjIETT : - 
Food Habits of the  Indoor Segments 
of House Mouse Population. 

1 Name : Shamim Akhtar Rana 

Degree: M.Phi1. 

INTRODUCTION: 

The house mouse (NUS - musculus) i n f e s t s  

both indoor a s  well  as outdoor hab i t a t s  i n  Pakistan. I n  

indoor s i t u a t i o n ,  the  mouse feeds and contaminates s tored 

food s t u f f s .  I n  t.ie f i e l d s .  it damage food croDs l i k e  wheat 

and r i c e  r i g h t  from sowing till harvesting. It is  usually 

d i f f i c u l t  t o  obtain accurate estimates of losses  the  mice 

i n f l i c t s  on food s t u f f s  and crops. 

OBJECTIVE: 

*rnls  s tuay is aimed a t  knowing the  food hab i t s  

of the mouse caught from buildings and houses locs ted i n  

urban and r u r a l  areas  of cen t ra l  Furljab. 

.~ .CCOM?LISMM~TS : 
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t y p e s  from urban ( ~ a i s a l a b a d  c i t y )  and r u r a l  areas of the  

cen t ra l  Punjab. The stomach contents of these mice were 

examined t o  know t h e i r  d i e t .  Figs.  1 and 2 provide 

infornatioc on the  annual d i e t  of the  house mouse l i v i n g  

lc rge ly  depended on wheat f o r  t h e i r  food a s  it const i tu ted  

52.1% of the  t o t a l  dry weight of the  stomach contents. 

- 

accounted f o r  50.674 of the  summer d i e t ,  xaize,  sorghum and 

r i ce  were eaten consis tent ly  but i n  only small quan t i t i es .  

The d i e t  of c i t y  mice i n  autumn consisted mainly of wheat 

(46.5%). Weeds, pulses end plants  were a l s o  eaten. The 

- 
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- 

i n  c i t y  and v i l l a g e  houses. 

Stomach analys is  of t h e  mice ca?tured from 

the c i t y  houses showed t h a t  during the  summer season mice 

Needs, pulses ard r i c e  were eaten consis tent ly  but i n  much 

smaller amounts. I n  the  mice from v i l l a g e  houses wheat 

v i l l age  mice supplemented t h e i r  wheat (50.5%) dominated 

d i e t ,  with weeds, r i c e ,  pulses o i l  seeds and fodders. 

- 
During the winter season t h e  c i t y  mice sho'~fed 

"0 change i n  t h e i r  d i e t  as  wheat (45,9$1), pulses ,  o i lseeds  
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:,,,., r9,1,],:r.r: cl ,nt. incd t o  he t h e i r  s t i l p l e s  . The v i l l a g e s  

house mice consumed wheat (59.3~3) more i n t e n s i v e l y  tharl 

t h e  ~ r e v i o u s  season (autumn). Fodder, pu l ses  avid weeds 

c c n s i ~ ? e s t l y  supplenented t h e  winter  d i e t .  The sp r ing  d i e t  

of . t he  c i t y  mice mainly conprised of wheat which c o n s t i t u t e d  

C6.3:4 of t h e  t o t a l  dry weight of t h e  d i e t .  Anins1 food was 

3151~ consumed by t h e s e  mice. The s p r i n g  d i e t  of the v i l l a g e  

n ice  was mainly due t o  wheat which accounted f o r  72.3% of 

t h e  x t a l  dry weight. Pu l ses ,  fodder ,  r i c e  and o i l  seeds 

were among t h e  o t . ~ e r  c o n s i s t m t l y  consumed itzms. 

The mice l i v i n g  i n  t h e  g r o c e r ' s  shops 

l a r g e l y  depended on r i c e  (47.9~6) f o r  t h e i r  f o o i .  ';,!heat and 

.?Jlses w s r e  t h e  o t h e r  t w g  s t a p l e s  of the d i e t  of these  mice 

( i  3) .  I n  t h e  grain mark2t r i c e  was ea ten  i n t e n s i v e l y  

as i k  accounted f o r  49.0% of i t s  t o t a l  d r y  weight; .!heat 

(35%) and gram ('lF%) being t h e  otlrer two r e g u l a r l y  consurnsd 

items. The mice from t h e  sweet shops l a r g e l y  depended on 
4 

flo1-r which consti::ul:ed (90.8%) of t o t a l  dry weight- 

BEST" AVAILABLE DOCUMEM 
I 



- 33 - 

The mice caught from t h e  v i l l age  shops 

lzrgeljr de2ended on wheat which accounted f o r  46.3% of 

t h a  total dry weight of t h e i r  stomach contents. Pulses, 

breeds, r i c e  ar~d o i l  seeds were also taken r e g l ~ l a r l y ( ~ i g . 4 ) .  

I n  the p ~ u l t r y  farm, maize constitutedr~.34.6% of the d i e t  

of mice. Wheat, weeds and r i c e  wsre a lso  eaten regularly 

(Fig. 5 ) .  I n  the mice from the f l o u r  m i l l s  accounted f o r  

91.0% of the t o t a l  dry weight of  the d i e t ;  gram and maize 

being the other s tap les .  The specimens from the farn! houses 

Sugarcane and fodder p lan ts  were the other  important 

components of the d i e t  ~f these mice (Fig. 6) .  
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Flg.l.Relatlve dry welght of major food 
Itema prorent In the rtomaoh content8 of 

Houee mloe*. 

Food Iterne 

Wheat 

Rice 
Gram 

Pulses 

011 r e e d 8  

Sugarcane 
Fodder 

M.lza,mlllet,sorghum 

Weeds 

Anlmal matter  

Unknown 

0 10 20 30 40 50 60 

% Dry welght 

Hour@ mloe wen aaptured from 
rerldentlal hourer In Falralabad olty. 
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Flg.2.Relatlve dry welght of major food 
Itemr prrrent In the rtomaoh contentr of 

Houre mloe*. 

Food Ilemo 

Qram 
Pulses 

Oil reeds 
Sugarcane 

Fodder 
MJze,mlllet,rorghum 

Weed8 
Animal matter 

Unknown 

40 50 60 70 

% Dry weight 

Houre mloe wore captured from 
vlllage hourer of central Punlab. 





4 
Flg.:/.Ralrtlva dry mlght  of major food 

Itamr prarant In the rtomrch oontantr of 
Houra mloa-. 

Wheat 1 
Rice 

Qram 

Puloeo 

Oll oeedo 

Sugarcane 
Fodder 

Maln, 

Weedo 

Animal matter 

Unknown 

0 10 20 30 40 60 

Y D r y  weight 

Houra mloa m r a  orpturad from 
vlllrga rhopr of oantrrl Punjrb. 
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Flg.6.Relrtlve dry mlght of mrlor food 
Item8 prerent In the rtomroh content8 of 

Houee mlae*. 

Wheal Rice Maize Weeds 
Food Itrmr 

W % Dry weight 

Houre mlae m r e  captured from 
poultry farm8 of oentrrl Punlab. 



Flg.d.Ralrtlve dry wnlght of mrlor food 
Itamr prarant In tha rtomrch oontontr of 

Houra mlaa*. 

Wheal Gram Sugarcane Fodder Weeds Unknown 
Food Itamr 

% Dry welght 

Hour. mlc. were oap1ur.d from the 
farm hourar of aantrrl PunJrb. 
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with Wheat-Sugarc~ne-Fodder pa-ttern 
c:roppirlg . 

M. Kl~al i c :  Xukhtar 

MePhil. 

N3rr.e : 

Degree : 

INTRCCUCTICI< : 

The r a t s  and mice l i v i n g  i n  t he  c rop lmds  show 

conr.iderak.le cGan~?s  i n  t h e i r  populat ion dens i t i e s .  These 

chsnges a r e  r e l a t e d  t o  seasonal v a r i a t i o n s  i n  t he  gruxth 

r a t e 2  of t he  populat ions themselves and t h e  s i z e  of t h e  

ava i l zb l e  hab i t a t .  During c e r t a i ~  tirnes of the  year ,  

e spec i a l l y  following harves t ing  and ploughing of the  f i e l d s ,  

t h e  s i z e  of sui taGle Z;abita-Ls suddenly shr inks .  For example, 

i n  the  month 3f Nove~l)er ,  tlie r a t s  and n i ce  c7f the  s rop la lds  

of s;?ntr.al ?l;n.:at u beccirne l a rge ly  confined t o  smaller  a reas  

1 1 n ~ e r  sugarc<me, f  orlder (legun~inoid ) , and vegetable crops. 

;urir:g t h i s  r-.ionth, mcst o f  t he  f i c l  a s  t h s t  had be23 under 

sugsrc:ine, fodder (grami.noid) , and co t ton  crop a r e  ploughed 

a!-i:i prepax1c\d f o r  the! sowing of -the whea-t crop. Furthermore, 

ziz ';he :-!eather t u rn s  c o o l ,  t h e  r a t s  cease reproducing anC 

t3ey csnt inue  t o  dc so thrcughout winter  season. 'The only 
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exce2t ion i s  t h e  house mouse which reproduces during 

. !~ in tc r  season but  a t  a much slower r a t e .  -30 t h e  h~rpo tkes i s  

i s - i f  t h e  Nvvembor concent ra t ions  of these  murids j.n 

s3;gsrcane, vegetable  2n.d fodder  f  ie lLo a r e  destroyed, 

t h t r e  w i l l  be a l i - t t l e  charrce f o r  them t o  ?.)uild up t h e i r  

p s p c l ~ t i o n s  till t h e  ha.rvesting of t h e  wheat crop i n  l t t e  

k,;::.il. As f  cot1 :.!.nd s h e l t e r  clondit:i.ons a r e  fast imprcving 

si-LL t h e  rodent  2opula t ions  a r e  concornittantly dec l in iag  

d ~ r i n z  t h e  x i n t  e r  season, m y  p o s s i b i l i t y  of nass ive  

i!rmFgration from nearby unprotected f i e l d s  m.2.y n o t  be 

s i g n i f i c a n t .  The p r e s e l ~ t  study was aimed a t  t e s t i n g  tlie 

~ b ~ v e  hypothesis .  

c,lT"JECTIVES: 

To  p r s t e c t  'the wheat crop against rsats and mice 

, : . C ~ O ~ . p ~ I ~ ~ I C ~ r < ~ ~ ;  

Towards t h e  f a g  end of November ('i990), 29 

a c r e s  of f i t l d s  (undar sugarcane, fodder  and vegetable 

crgps: i n  a 150 - acrv  block -(treatment block) o.f cropl.arl6 

w2re t rae3ted with z i n c  phocphide b a i t s .  A s  a nlattzrm cf f a c t  



t he  h\jit:.ng was done t~ pro t ec t  the  wheat crop d w i n g  

the  fo l l swing winter  and spring seasans when a t o t a l  of 

5 G  ac re s  was sown t o  wheat. 

20th t he  treatment and con t ro l  bloclcs were 

s a n ~ l e d  t h r j  ce f o r  r a t s  and mice (Tab19 I ) .  Damage t o  t h e  

wheat crops of t h e  two blocks was estimated i n  the  t h i r d  

xeak sf A ? r i ;  (1991) using a 50 clr; x 50 cm quadrat. Abo~:):!. 

1 .j:; of the  wheat h i l l s  i n  the treatment block and 4-44 

i n  the  contro l  block were found t o  have cu t  t i l l e r s  i n  t9ern. 

- l n  th?  treztment block 0.81% of the  t i l 1 e . r ~  had been 

dsnzged as ccmpzred t o  3.0536 of t he  con t ro l  block (Table 2;. 

m i h ~ s ,  2.24% of t he  wheat t i l l e r s  of t h e  treatment block 

were ssved  fro^ being destroyed by t he  rode-2ts. 

Tne average per  acre  y i e l d  f o r  t he  wheat 

f i e l r l s  of t h e  treatn1ec.t blocks was 1400 Kg. It was c<:mpu.tecI 

t h a t  ir; ezch ac re  of the  treatment wheat f iel .ds,  31.4 Kg . 

cf the  wheat g ra in  was saved from becoming food of tile 

rozents .  It was f u r t h e r  computed -!!:?at a ne t  saving of 

!"s. 12,563 bras rnade by provj-ding p ro tec t ion  t o  tile 4 C  

acres  sf t he  whezt f j . e lds  of tk~e  t;~.eatmel~.-t; block ('=able 2;. 
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The l a t e  Kovember ba i t ing  prcvided only 

a riibrajrl:;.l 1~r.otection t c  t h e  carie crb3p. The ra.ts a t t ack  

tile cenes r,ainly i n  October and ear ly  November. Moreover, 

by l a t e  November most of t.he cane f i e l d s  a r e  harvested. 

I n  order  t o  make the  present  control  prcgra?,nle more cost: 

e f f ec t ive  by ex-tendizg protect ion t o  the cam crzp a l so ,  

i t  i s  proposed t o  c2rr.y out poison ba i t ing  twice - once 

In ea r ly  3ctober i n  cane f i e l i s  only and once agaig i n  

].ate Plovember i n  carie, vegetaSle a2d fadder f i e l d s .  

Two treatment tilocks ( T ~  arid T ~ )  , each of 

150 acres  i n  s i z e  have been eermarked s ince  l a t e  spring 

(1331) f o r  carrying out the  experimen.t on the  l i n e s  spel.led 

act e z r l i e r .  TI arid T2 a r e  located near  128 J . B .  =d 

C1 Z.E. ,  vihoreas a ccn t ro l  block of s imi la r  s i z e  ( C )  i s  

locata:d near 130 .:.Be !V-1 <:lie three  blccks a re  loca-tzd 

:,it;hin 30 krr. of Faisal-sbad c i t y .  

R+nclomly se lected wileat f i e l d s  i n  a l l  .the 

- 
tnrr;e t locks  wer-c.  sampled k i n g  53 cm x 50 cn quadrats 

during the  last week of April (1991) and f i r s t .  week of 



PLiy (1991) . The ~ e t h o d  of samplink was the sane as 

l L ( : : ~ c : r * i  lrc:.l i r l  Ktl:~rl (I';~'J(J) . 'I'wtnty-f i v e  , 30, and 17.5 zcres  

of wheat f i e l a s  were sampled frou! T., ,  T2 and C using 250, 

330, anC 175 sampling puadret:;, respect ive ly .  The 

r e s p c t i v e  pr.opcrti:>n of qua3 r s . t~  having cu t  t i l l e r s  was 

xe.,, 74;i , , ,c, and 51%  a able I ) .  It was a l s ~  estimated t h a t  

14% , 536, and 11% of t he  wheat tii17zrs had been cu t  by 

r a t e  ar.d n i ce  i n  T I ,  T2 and C blocks respec t ive ly   able 2 j  

Soon harves t ing ,  randomly s e l ec t ed  wheat 

f i e l d s  frcm the  treatmc:r:t and contra1 blocks were sampled 

f o r  t h e  burrows of Bandicota bengalensis and Tatera indica.  

Tlze sanpl ing  wa.s done from May 15, through May 20. it was 

est imated t h a t  sn average ac re  cf t h e  wheat f i e l d s  of T,, 

hsr 'oo~~r.ed 37.2 bandicoot and I . 3  g e r b i l l e  b~lrrows, of T, 
L 

7 . 3  ban2icoot and 1.5 g e r b i l l e  burrows, and of C 12.6 

k i n d i s s o t  3nd 0.5 g e r b i l l -  burrows. 

The next  summer (I991 ) a11 .the t h r e e  blocks 

she.11 be sa::;yled (us ing  map  t rays )  f o r  knowing the 

ab~lniar~ce and composition of rodent fauna i n  the various 
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cr,;?.';. 'the sug -,rc&rlc- f i e l d s  of the  treatmcn k 5l.ucic.s s ha l l  

i ~ t  :egul;:raly ck~ccked f o r  ~ . . ~ d e r , t  darnzge t o  t h e  calcs .  This 

: . r i l l  he lp  i n  determj ning the  timing of poiscn ba i t i ng  i n  

t h e  cane f i e l d s  of TI and T2. ?.dent  damage t o  t h e  canes 

cf t he  treatment and contro l  blocks s h a l l  be estilcateL ir 

ITovember and corr,par.;d t o  assess  t'fie e f f i cacy  or" poiscr, 

bz i t i ng  i n  the  cane  f i e l d s .  S imi lar ly ,  t rapping data  

z.b+,air:ed I.n IJovember from t h e  three bloclts s h a l l  be ccjmpared 

fc,r recicnt abrmdanc~ and composition. 

F ina l l y ,  t he  cane P i e ld s  of the two trestment 

b locks  s h a l l  be poison bai ted  i n  l a t e  Uovenber t o  prevent 

e ~ ~ i g r - t i o n  of r a t s  and mj.ce t o  t.ie ,*?heat f i e l d s .  The wheat 

fiil.1c.s cf a l l  t he  t h r ee  blocks w i l l  be sampled f c r  r a t s  

ar-d :~tize in Karch, f o r  rodent damage i n  .r'l.pril b3nd f o r  rst 

burrc\v: i n  !/lay. A compar i son cf t.l!e dztta f rc.ri! t:?e 

t x a t m e n t  and c m t r ~ l  733.ocks and. from 19'31 and 1932 s h a l l  

c l , ; lp  i r l  a.:;:;~s:;ing l.he cIf i ~ . ~ c y  GE thc. p r e s e n t  contr.ol 

- 
strztegy wlric?, has apparent ly .the following advantages : 

1. Pc~iscr l  i s  used over art a rea  much smaller 
t h a t  i s  under wheat. 
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3 .  I 4 ~ i : : : , ! i  b:~ i t i n g  i n  rdovcmber gaurantees 
::!~I'.Cici:~r~ t :,r.~ter:t.i on l;o the  vheai; 
crop from sowing till harvest ing.  

3.  The s t r a t egy  i s  n o t  only cos t  effective 
but  is  a l s o  zcc log ica l ly  de s i r sb l e  a s  
it is l e s s  daniaging t o  t he  w i l d l i f e  
1 iv ing  i n  the,  cr.oplancts. 
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PROJECT TITLE: 

STUDENT: 

Rela t ive  dens i ty  and con t ro l  of 
Indian c r e s t e d  porcupine 
( ~ y s t r i x  ind ica )  in c e n t r a l  Punjab. 

Muhammad Siddique, MePhil. degree 
programme. 
Faq i r  Muhammad, M.Sc. degree programme 

INTRODUCTION : 

Before t h e  massive development of canal  

i r r i g a t i o n  i n  Punjab a t  t h e  t u r n  of t h e  p resen t  century,  t h e  

Indian  c r e s t e d  porcupine ( ~ y s t r i x  i n d i c a  ) inhabi ted  t h e  

t r o p i c a l  thorn  f o r e s t .  The car ry ing  capac i ty  of the  region 

(which was formerly vegetated with t h e  thorn  f o r e s t )  has been 

s u s t a n t i a l l y  r a i s e d  by t h e  in t roduct ion  of canal i r r i g a t e d  

a g r i c u l t u r e .  Recent s t u d i e s  on t h e  d i s t r i b u t i o n  and 

abundance of porcupine burrows show t h a t  t h e  porcupine 

l s r g e l y  r e s i d e s  i n  t h e  embankments of drainage canals  and 

f o r e s t  p lan ta t ions .  From t h e s e  s i t e s ,  they regu la r ly  v i s i t  

t h e  nearby farms i n  t h e  course of t h e i r  nocturna l  foraging  

t r i p s  and cause extens ive  damage t o  maize, pota to ,  sweet 

po ta to ,  and sugZjrcane . These a g r i c u l t u r a l  crops a s  wel l  a s  
e 

t h e  p l a n t a t i o n  t r e e s  t h a t  a r e  detbarked must be pro tec ted  

ag:iinst t h e  porcupine. I n  order  t o  achieve t h i s  end we 
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need t o  have an ecological ly acceptable method f o r  i nh ib i t i ng  

Lhs p o r x u ~ ~ i n e  population as well a s  a method f o r  monitoring 

trends i n  i t s  population following a reduction programme. 

OBJECTIVES : 

1.  Standarize food s t a t i o n  t ransec t  method 
with respect  t o  porcupine so t h a t  seasonal 
and annual t rends i n  i t s  r e l a t i v e  densi ty 
could be known. 

2. Co-relative the  est imates of r e l a t i v e  
densi ty with the  densi ty  of ac t ive  
porcupine burrow systems. 

3. Develop a method f o r  reducing the  porcupine 
population by using a tox ican t ( s )  and 
monitor the  population following removal. 

ACCOMPLISHMENTS : 

Four t r ansec t s ,  two along a drainage canal near 

Chakku Fores t ,  Jaranauala and two i n  a f o r e s t  p lan ta t ion  

near Lalian,  near  Rubwah, began operating from February(l990) 

and March (1990), respectively.  A t h i r d  t r ansec t  was added 

t o  each of t he  two l o c a l i t i e s  i n  April  and May respectively.  1 
A l l  s i x  t ransec t s  consisted of 10 b a i t  s t a t i o n s  each. Bait - 
s t a t i o n s ,  were placed a t  about 100 m in te rva l s .  The t r ansec t  

1 

were run f o r  four  consecutive nights  on biomonthly babsis 
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from 5'ebruary/~arch,lgg0 through ~ebruary/March,l991. The 

drainage canal t r a n s e c t s  could no t  be run during the  months 

of .;ugust and October whereas t he  f o r e s t  p lanta t ions  

t r ansec t s  remained inoperable during t h e  month of Se2tember 

due t o  some s tudent  problem on the  Universi ty Campus. 

Table I provides information about the  number of 

operable s t a t i o n s  n igh t s ,  number of food s t a t i o n s  v i s i t e d  by 

t h e  porcupines and v i s i t a t i o n  index ( i , e .  96 s t a t i o n s  v i s i t e d  

by porcupines) f o r  each of t he  food ba i t i ng  sessions a t  the  

t h r ee  drainage candl t r m s e c t s ,  Transect I had higher 

v i s i t a t i o n  index (66%) than t ransec t s  2(60%) and 3(40%) . 
The average index value f o r  the  t h r ee  t r ansec t s  was 57%. 

Table 2 provides a s imi la r  information about t he  

f o r e s t  p lan ta t ion  t ransec t s .  The v i s i t a t i o n  index values 

f o r  t r ansec t  I was 32% a s  compared t o  40% and 43% of t ransec t s  

2 and 3. The average index value f o r  t h e  t h r ee  t ransec t s  was 

3876. 

Figure 1 a shows that ' the v i s i t a t i ~ n  index values 

i n  t h e  drainage canal t r ansec t s  genera l ly  increased from 

February through November. Highest index valuss were recorded 
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i n  November o r  December pas t  which they declined. More 

o r  l e s s  a s imi la r  pa t t e rn  was observed f o r  the  f o r e s t  

p lan ta t ion  t r ansec t s  (Fig. 1 b).  The index values f o r  these  

t r a n s e c t s  geneyally increased from ~ a r c h ( 1 9 9 0 )  through 

January (1991) when t h e  highest  average index value was 

recorded. 

Relat ively high index values i n  December through 

March might hsve been r e l a t ed  t o  t h e  weaning of the  young 

porcupine and t h e i r  aboveground appearance. Unfortunately, 

t he re  a r e  no data d is t inguishing f o o t  p r i n t s  of the  young 

porcupines from those of the  grown ones. Such a information 

help i n  subs tan t ia t ing  t h i s  inference. It is a l so  poss ib le  

t h a t  with the  passage of time more and more porcupines 

learned about the  occasional a v a i l a b i l i t y  of food a t  t he  

t r ansec t  s t a t i o n s  and hence they v i s i t e d  them during t h e i r  

n igh t ly  foraging t r i p s .  

Aa noted e a r l i e r ,  the  average index 

values f o r  t he  drainage canal t r ansec t s  were higher than 

those of the  f o r e s t  p lan ta t ion  t r ansec t s  (Fig. 2) .  A l l  t h e  

t h r ee  drainage canal t r ansec t s  were located  much c lose r  
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- 54 - 

t o  porcupine burrows than t he  f o r e s t  p lan ta t ion  t ransec t s .  

Furthermore, the  embankments of the  drainage canal were more 

*f, c, 
heavily in fes ted  with porcupine burrows than the  f o r e s t  

.4" 
1 planta t ions .  Perhaps, these  two f a c t o r s  were possible f o r  

-- 6 high index values f o r  t he  drainage canal t ransects .  

One Night Versus Four Nights Of Operation 

Table 3 and Fig. 3 a,b document information about 

changes i n  t he  v i s i t a t i o n  index values from day one t o  day 

four  of t h e  operation t h e  drainage canal and f o r e s t  p lanta t ion 

t r a n s e c t s  . The drainage canal t r ansec t s  showed l i t t l e  

improvement over the  f i r s t  day index value during t h e  

remaining th ree  days of t he  s t a t i o n  bai t ing .  I n  t h e  case of 

t r m s e c t s  1 high index value of 70"b was recorded on day one. 

I n  t he  case of t r ansec t  2 the  highest  index value of 65% was 

was recorded on t h e  fou r th  day. This gain of 1WA occurred 

gradually over the  four  days of s t a t i o n  bai t ing .  I n  t h e  case 

of t r ansec t  3, t h e  b e s t  index value (41%) was recorded on 

day two. I t  was nearely 4% b e t t e r  t h a t  than the  the  one 

recorded on day one. The average values f o r  these th ree  

t r a n s e c t s  ranged between 546 and 56%. 
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Things were s l i g h l y  d i f f e r e n t  i n  the  case of t h e  

f o r e s t  p l an t a t i on  t r an sec t s .  On day one t he  index value 

f o r  t r a n s e c t  I was 31% a s  compared t o  the  maximum of 3894 

on day four .  I n  the  case of t r an sec t s  1 and 2, index values 

f o r  day one was 42% and 40% which gradual ly  increased over 

the  remaining t h r ee  days t o  56% and 53% , respect ive ly .  So 

t he  respec t ive  ga ins  were 14% and 13%. 

It  may, the re fo re ,  be concluded t h a t  i n  

the  case  of drainage canal  t r a n s e c t s  one n igh t  of s t a t i o n  

ba i t i ng  was s u f f i c i e n t  t o  achieve maximum o r  near  maximum 

index values.  I n  t he  case of f o r e s t  p l an t a t i on  t r an sec t s ,  

f o u r  dajrs of opera t ion  was necessary t o  achieve t h e  

Nmaximumu index values.  Perhaps, t h e  p l an t a t i on  t r an sec t s  

needed a couple of more days t o  reach t he  maximum. The 

d i f fe rence  in t he  bahaviour of the  porcupine of the  drainage 

canal  and f o r e s t  p l a n t a t i o n  porcupines vis-a-vis the  food 

s t a t i o n s  may be r e l a t e d  t o  the  average r e l a t i v e  d is tance  

of t he  porcupine burrows t o  the  t r an sec t s .  

The porcupine burrows in both t h e  a reas  have been 

mapped . Since t he  s t a r t  of these  s t u d i e s  an attempt s h a l l  



be made t o  co r r e l a t e  t he  burrow densi ty  and dis tance  t o  

index value obtained f o r  a given t r ansec t .  The next important 

s t ep  i n  connection with this research work would be t o  see  

t h e  e f f e c t  of poison ba i t i ng  on the food s t a t i o n  on t he  index 

values and the number of ac t i ve  porcupine burrows. 
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T r a n s e c t  3 1 I I I I I I I 
No. ac. t i v e  I I I I I 
s t a t i o n  ' ( 6 0  1 59 1 59 I  6 0  

I I I 
I 5 0  I 5 0  I 5 0  I  4 0  

N O .  p o r c u p i n e  ( I I I I I I  
v i s i t s 5  ( 2 2  1 2 4  I 2 2  1 24 ( 1 8  1 1 0  1 23  I 2 1  

I 

V i s i t . i n d e x  1 37 1 41 1 37 1 40 1 3 6  ( 40 ( 4 6  I  5 3  
--- - - - - - - - - - - -+---- - - -+-- , - - - - -+----+---- - - - - -+---- - - - - -+---- - - - -+---- - - - -+---- - - - - - -+---- - - - - -  

C o m b i n e d  I I  I I I I I I  
N O .  a c t  l \ ' e  I I  I I I I I I  
s, ti ,j 1: I L> f 1 ( 1 6 9  1 169 1 lti9 1 169 1 1 6 8  ( 1 7 0  1 1 7 0  I  1 4 @  
N O .  pc. t . , . up i r~e  I I I I I I I I 
v i s i t s  1 9 1  1 94 1 9 2  1 9 2  I  5 9  ( 6 2  1 6 9  I  6 8  
V i s i t  . ~ r i d i x  1 !i4 1 5 6  1 54 1 5 4  ( 35 1 36  1 4 1 I 4 9 

- + + 6 + + - - - - - - - - -  + + + --------- - 
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I , jb le 4 .'.die- I t i a t i o n  i n d e x  v a l u e s  doqs-jackals,and r a b b i t s  tor 
t h e  d r a i n a g e  c a n a l  a n d  f o r e s t  plantation. 

--------+-------------------------+-------------------------.- 

r r d n s e c t )  No.operable S t a . n i g h t s  1 I n d e x  v a l u e  
I +--------------+----------- 

I ( Oog-Jackal I R a b b i t  

D r a i n a g e  c a n a l  
1 Z 4 ( d  3.3(8) 8 
2 138 0.2(3) 8 
3 238 3.8(9) 8 
rota1 676 3.8(20) 8 

F o r e s t  p l a n t a t i o n  
1 2 2 8  3.9(9) 6.6(15) 
d! 230 3 . 5 ( 8 )  3.0(7) 
3 190 4.7(9) 3.2(6) 
Total 648 4.8(26) 4.3(28) 
------------------------------------------------------------- 
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Flg.l.Trend8 in porcupine visitations to 
drainage canal embankment(a1 and forest 

plantation(b1 transects. 
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Fig.2.Average visitation indices of 
porcupine for drainage canal embankment 

and forest plantation transects. 
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Flg.3.Visltatlon indices of porcupine by 

day for drainage canal embankment(a1 and 
forest plantatlon(b) transects. 
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PROJECT TITLE: S tud ies  on f l o c k  composit ion,flock 
formation and foraging  and feeding 
h a b i t s  of sparrows(Passer spp) fi 
c e n t r a l  Punjab. 

STUDENT: 
Name : 
Degree: 

Shafique-ur-Rehman 
M. Phi l .  

INTRODUCTION: 
During c e r t a i n  times of t h e  year ,  e s p e c i a l l y  when 

wheat and r i c e  crops a r e  maturing, huge f l o c k s  of t h e  house 

sparrow (Passer  domesticus) may be seen maruding these  crops. 

A t  about t h e  same time t h e  migratory f l o c k s  of t h e  Spanish 

sparrow seem t o  jo in  t h e  l o c a l  populat ion of t h e  house sparrow 

forming enormous f locks .  Samples from t h e  marauding f l o c k s  

of t h e  sparrow may he lp  i n  knowing t h e i r  taxonomic composition 

and popula t ion  s t r u c t u r e .  

Another important  a spec t  of t h e  ecology of t h e  

house sparrow i n  c e n t r a l  Punjab is t h a t  it i s  n o t  e n t i r e l y  

dependent on food g r a i n s  f o r  it. Rather,  seeds and o t h e r  t i s s u e s  

of p l a n t s  of l e s s  o r  no economic importance and i n s e c t s  

r epor t ed ly  make a s i g n i f i c a n t  p a r t  6f t h e  b i r d 1 s  d i e t .  

Examination of t h e  con ten t s  of crops and stomachs of sparrows 

caught from t h e  f i e l d s  may h e l p  i n  knowing i ts  t r u e  p lace  i n  
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' t h e  food web of t h e  agroecosystem and i t s  economic s t a t u s .  

I 

j OBJECTIVES: 

To ob t a in  information about t h e  taxonomic 
composition and populat ion s t r u c t u r e  of 
sparrows (passer  Spp.) 

To know about t h e  d i e t  of t h e  house sparrow. 

1 ACCOMPLISHMENTS. 

This r epo r t  provides information on t he  d i e t  of t h e  

house sparrow a s  determined from t h e  examination of t he  crop- 

stomach contents  (=  stomach contents)  of t he  specimens captured 

during t h e  f a l l  and win te r  seasons from t h e  croplands of c e n t r a l  

PunJab. Table I shows t h a t  stomach contents  of only 68 and 35 

specimens were ava i l ab l e  i n  the  f a l l  and winter  samples. A s  a 

matter of f a c t  t he  samples were much l a r g e r  but  good many of the  

contents uere destroyed a s  t he  deep f r e e z e r  i n  which they were 

Preserved stopped working. The spr ing  sample of stomach is  s t i l l  

bai t ing ana lys i s .  

During the f a l l ,  the sparrow food comprised of 

$hinocloa, r i c e ,  wheat, sorghum, i n s e c t s  and some un iden t i f i ed  

bod s tu f f   a able I ) .  Echinocloa was represented i n  47% of the  
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' stomachs whereas r i c e  and wheat were present  i n  29% and 10% I 
\ and in sec t s  i n  7% of t h e  stomachs. The winter  d i e t  apparently 

became l e s s  d ive r s i f i ed  a s  only r i c e  and wheat were eaten 
i 

during t h i s  season; the  former was represented i n  57% and the  

l a t t e r  i n  43% of the  stomachs. 

I n  t he  f a l l  sample, an average stomach 

contained about 14 g ra ins  of ce rea l s  of which 81% was due t o  

Echinocloa , 17% due t o  r i c e ,  and 2% due t o  wheat  a able 2 ) .  In  

+ t h e  winter  sample an average stomached contained 12 gra ins  of 

which 7336 was t h a t  of r i c e  and 27% t h a t  of wheat. Numerically, 

t he  f a l l  d i e t  was s l i g h t l y  superior  t o  t h e  winter  d i e t  but i n  

terms of biomass and perhaps a l so  quality-wise the  winter  d i e t  

was be t t e r .  

Information on f lock  composition and s t r u c t u r e  

is  a l so  being col lected.  
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1,11,1 r 1 . t r- c.clucfrlcy 0.f. o c c u r r e n c e  o f  v a r i o u s  t o o d  i t e r n s  i n  t h e  c r o p  ;rid 
s t o m a c h  o f  h o u s e  s p a r r o w  c a u g h t  d u r i n g  t h e  f a l l  a n d  w i n t e r  
s e a s o n s .  T h e  n u m b e r  o f  s t o m a c h s  e x a m i n e d  w a s  68 a n d  3 5 .  

I ( W t ~ e a t l  E c h i n o c l o a l  H i c e  I S o r q h u m  [ i n s e c t s  ( b i d e n t i t i e d i  
+--------------+-----+-----------+------+--------+--------+----------- 4 

I F a l l  ( 1 9 9 B )  
( N o .  s t o m a c h s  

I 

( r e p r e s e n t e d  i n 1  7 1 
I 

3 2  1 2 0  1 1 I 5  I 1 1  I 
I I . I  I I I I I 
1 %  s t o m a c h s  I I I I I I I 
I r e p r e s e n t e d  i n (  1 0  1 4 1  2 9 1  1 I 7 1 1 6  I 

I W i n t e r  ( 199k3-91) 
( N o .  s t o m a c h s  1 

I 
I I I I I 

0  1 2 0  0  k3 
I 

( r e p r e s e n t e d  i n (  1 5  1 I 0  I I 
I I I I I I I I 
1 %  s t o m a c h s  I 1 I I I 1 1 
( r e p r e s e n t e d  i n )  4 3  1 0 1 5 7  0  1 0 1  0  I 

T a b l e  2 .  l n t e n s i t y  o f  c o n s u m p t i o n  o f  c e r a l  g r a i n s  b y  h o u s e  s p a r r o w s  
c a u g h t  i n  f a l l  a n d  w i n t e r  s e a s o n s .  

[ F o o d  i t e m s  l l o t a l  No. o f  g r a i n s  I N o . o f  g r a i n s / s t o m a c h  I P r o p o r t i o n 1  
+------------+--------------------+-----------------------+-----------+ 

I Fall ( 1 9 9 8 )  I 
! W h e a t  I 18 1 0.26 I .C )Z  1 
I E & i n o c l o a  1 7 6 7  I 1 1 . 2 8  I . 8 1  I 
l W i c e  I 1 6 4  1 2 . 4 1  I - 1 7  

- I 
\ S o r g h u m  I 1 I 0 . 0 1  I I 
+---- - - - - - - - -+--- - - - - - - - - - - - - - - - - -+--- - - - - - - - - - - - - - - - - - - - - -+--- - - - - - - - -+ 

I W i n t e r  ( 1 9 9 1 - 9 0 )  I 
\ W h e a t  I 9 3  1 2.66 I . 2 7  1. 
( R i c e  I 2 4 9  I 7 . 1 1  I . 7 3  I 



( a b l e  1. u u d d r . s t e  ( 5 b  cm x 5 b  c m  ) s h o v i n g  s p a t - r o u  damage  t o  r i p e  e a r s  
+--------------+---------+-----------+----------------+---------------+ 

( S a m p l i n g  s i t e  1 A r e a  ) N o . s a m p l i n g l  No .  q u a d r a t e s  1 %  q u a d r a t e s  I 
I 1 s a m p l e d  J q u a d r a t e s  1 s h o w i n g  damage  l s h o w i n g  damage  1 

I +- - - - - - - - - - - - - -+ - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - . - -  + 
l C h a k  1 2 8  J . B .  ( 25.0 ( 250 I 18 I 7.2 1 
( T e h s i l  C h i n o i t (  I I I I 
( ( D i s t t - J h a n g )  ( I I I I 
+--------------+---------+-----------+----------------+-------------.--+ 

1 6 1  J.B. I 30.0 1 300 I 1 I 0.3 I 
I 1 ( D i s t t .  
! 

I I I I I 
( F a i s a l s b a d )  1 ! I I I I 
+--------------+---------+-----------+-----------.-----+--------------- + 
[ C h a k  130 J . 8 .  1 17.5 ) 175 I 2 I 1.4 
) ( D i s t t - J h a n g )  1 

I 
I I I 

+--------------+---------+-----------+----------------+---------------  
I 
+ 

1 T o t a l  1 62.5 ( 725 I 2 1 1 2.9 
+--------------+---------+-----------+----------------+---------------- 

I 
+ 

T a b l e  2. A n  e s t i m a t e  o f  e x t e n t  o f  d a m a g e  t o  w h e a t  e a r s .  

1 %  Damage t o  e a r s  I F I - e q u e n c y  I I 
I ( X I  I ( F )  I F'x I 

I 10 I 7 I 70 I 
I 15 I 14 I 2 18 I 
I 20 I 6 .  I 120 I 
I 2 5  I 6 I 156 I 
I 30 I 2 I 6(6 I 
I 35 I 9 I 315 I 
I 4 0 I 1 I 4 0 I 
I 4 5 I 7 I 315 I 
I 50 I 1 I 50 I 
I 55 I 3 I 1 6 5  I 
I 60 I 2 I 1 2 0  I 
1 65 I - 2 I 1 3 8  I 
I 7 0 I 1 I 78 I 
I 7 5 I 2 I 156 I 
I 80 I 5 I 400 I 
I 8 5  I 2 I 1 7 0  I 
I 90 I 2 I 180 I 
I 35 I 1 I 95 I 
I 100 I 255 I 25500 I------------------------I------------------------l------------------- 

I 
I 

I T o t a l  I 50455 I 2 8 3 7 5  I 
I------------------------I------------------------l-----------------.-- I 
I Mean I I 6.562382 ( 
+ --.------------- + ------------------------ + ----------------- -.--+ 


